Strand specificity for mutations induced by (+)-anti BPDE in the hprt gene in human T-lymphocytes.
Mutations in the hprt gene in T-lymphocyte clones isolated from primary cultures treated with the (+)-anti enantiomer of 7,8-dihydroxy-9,10-epoxy-7,8,9,10- tetrahydrobenzo[a]pyrene (BPDE) in vitro, and from untreated control cultures, were characterized using polymerase chain reaction and direct sequencing of hprt cDNA and genomic fragments. The spectrum of BPDE-induced mutations was very specific and clearly different from the background spectrum, which comprised many different types of mutations. Of the BPDE-induced mutations, 20/22 were transversions of GC base pairs and 18/22 were GC greater than TA transversions, which is in agreement with what has been found in other mammalian systems. While no particular 'hotspot' was observed for BPDE in the hprt gene, a sequence context specificity was detected. Ten of the 14 BPDE-induced mutations in the coding region were located in the sequence context AGG, and 2 in AG dinucleotides, which indicates that such sequences are sensitive to BPDE mutagenesis. Nine of the 22 BPDE-induced mutations and 2/12 background point mutations caused mRNA splicing errors. Six of the BPDE-induced splicing errors were caused by GC greater than TA transversions in the AG dinucleotide of different splice acceptor sites, which indicates that these sites may be frequent targets of BPDE mutagenesis. All mutated GC base pairs in the BPDE-induced spectrum were oriented so that the guanine was located on the non-transcribed strand. Assuming that the premutagenic lesion in these cases was covalent binding of BPDE to guanine and that BPDE bound randomly to both strands, the strand specificity of the BPDE-induced mutations indicates that preferential excision repair of BPDE adducts on the transcribed strand occurs in the hprt gene in human T-cells.